Background and Aims: Despite isolation of Xenotropic murine leukaemia related virus (XMRV) from the patients with prostate cancer in 2006 and patients with chronic fatigue syndrome in 2009, there have been controversial findings about its potential role in human diseases and frequencies in different population groups. The aim of this study was to determine the frequency of XMRV genome in Iranian HIV-infected patients for the first time.
Introduction
* enotropic murine leukemia related virus (XMRV) was first described in 2006 by ViroChip technology, they conducted a study to find infectious agents in prostate cancer (PC) (1) . Familial PC is associated with RNASEL gene mutation; This gene encodes RNase L, an endoribonuclease acting as a part of the innate immune response against viral infection (2, 3) . Urisman used the isolated prostate tissue's RNA of patients with familial PC and placed them in a ViroChip probe which contained in oligonucleotides bearing conserved sequences of viral reference genomes. Majority of samples from the patients bearing a missense mutation in RNASEL could be hybridized to virus nucleotide sequences, particularly those associated with murine leukemia virus (MLV). Whole genome sequencing was performed and data showed homology with genomes of endogenous MLVs. Consequently, this new virus could be considered as a strain of xenotropic MLV (XMRV) which was the first potential human gamma retrovirus pathogen (1) . At the beginning, XMRV was isolated from PC patients. Samples contained patient's tissue with missense mutations in RNASEL gene. R462Q missense mutation normally results in a decreased enzyme activity (4) and the lack of functional RNase L in mice makes them highly susceptible to viral infection (5) . It was suggested that RNASEL gene would be related to an increased risk of PC (6) . However, association between XMRV and PC was demonstrated and published as a report in 2009 (7) . In this study, severity of prostate cancer was correlated with the incidence of XMRV while there was no link to RNASEL mutation. The role of XMRV in chronic fatigue syndrome (CFS) has been also investigated. Researchers have done extensive studies for viral causes of CFS. Yet, it has not been confirmed and the supposed correlation between CFS and XMRV has been taken the field by surprise. In the recent studies, XMRV was detected in respiratory secretions, blood and blood component of patients with CFS (8, 9) . Furthermore, MLV-like gag sequences were detected in 86.5 % of CFS patient's PBMCs vs. 6.8 % of healthy volunteers (10) . However, additional studies could not show any correlation between XMRV and CFS using quantitative PCR and neutralizing antibodies (11) (12) (13) (14) . It was demonstrated that XMRV can infect peripheral blood mononuclear cells (PBMCs) and CD4+ T cells in vitro. Thus, XMRV is able to infect the same target cells as HIV-1 (9) . However, recent studies has shown that productive replication of XMRV in PBMCs and spread in culture are strongly limited by APOBEC3 proteins, which known as inhibitor of XMRV infection and likely other host defense strategies (15) . It is possible that target cells infected with HIV-1 might provide an optimal environment for XMRV replication by depleting cellular host restriction factors such as APOBEC3G (16, 17) . The transmission of XMRV is similar to HIV, through sexual contact, blood transfusion and intravenous drug use (18, 19) . These facts suggest a need for more studies on HIV infected risk groups who can be co-or superinfected with XMRV. HIV infected Patients experience more infections with other viruses due to their immunocompromised state which result in more efficient replication of other viruses, including XMRV. Hence, there are potential concerns about possible XMRV infections and corresponding outcomes in patients with HIV infection (20) . So determination of the prevalence of XMRV in HIV-infected patients can be helpful to investigate the possible link between these two viral infections.
Materials and methods
Study population and specimen collection. A total of 150 Iranian patients with HIV-1 infection from Tehran's hospitals were enrolled in this study from February 2015 to April 2016. The exclusion criteria considered as patients who had received anti-retroviral therapy. This study followed the principles of the Declaration of Helsinki and was approved by the local ethics committee of the Iran University of Medical Sciences, Tehran, Iran. The patients were informed about the current study, and Informed consent was obtained from all the patients prior to their enrollment. About 5 ml of peripheral blood specimen from each participant was collected into a sterile EDTA-containing Vacutainer tube, blood plasma was separated by centrifugation and stored at -70 oC until use. XMRV RNA Extraction. XMRV RNA was extracted from 200 μl plasma with High Pure Viral Nucleic Acid kit (Roche Diagnostics, Germany). RNA pellets were resuspended in 100μl of pre-warmed Elution buffer and stored at -70°C until use. cDNA Synthesis. For detection XMRV RNA, reverse transcription real time PCR (rReal Time PCR) was carried out, using the first strand cDNA synthesis kit by Revert AidcDNA synthesis kit (Thermoscientific, USA). In a nutshell, RNA samples were heated in 65°C for 10 minutes, then chilled on ice. The uniform suspension of bulk first-strand cDNA reaction mix was added according to the manufacturer's protocol, then One μl of DTT solution, and 1 μl of random hexamer (1)6 primer (0.2 μg) were added to the heatdenatured RNA. Samples were mixed properly by pipetting up and down for several times and then incubated for an hour at 42°C. For Real time PCR, the QuantiTect Probe PCR Kit (Qiagen, Germany) was used, based on its instruction kit. HIV Viral load. COBAS TaqMan 48 (Roche Diagnostics, Hacienda Drive Pleasanton, CA, USA) kit was used for quantifying HIV RNA in the patient's plasma samples (500 μl) and high pure extraction was used according to the manufacture's recommendation. This method was a Real-Time PCR based on dual-labeled hybridization probe which targeted the highly conserved region of HIV-1 gag gene. 
Results
A total of 150 participants with HIV-1 Table  2) . In our study, half of the HIV-1 infected patients were over 30 years of age, while the other half were under 30 years. The mean age for 13 XMRV positive patients and 137 XMRV negative ones was 40.9 and 35.8 years respectively. There was no significant correlation between age and XMRV's RNA positivity (p value= 0.18) ( Table 3) . By measuring the viral load, we could examine the relationship between HIV viral load and XMRV infection. The average HIV viral load in positive and negative XMRV patients was 14471.92 and 17016.66 respectively but t-test analysis showed no association between XMRV-positive RNA and HIV Viral Load (p value= 0.61) ( Table 4 ).
Discussion
Our study is the first attempt in order to evaluate the presence of XMRV in blood samples which have been collected from HIV-1-infected patients in Tehran, Iran. In this study we used Real-Time PCR method mainly because it is more sensitive and reliable than other assays for detection of infection. Since XMRV could be potentially inhibited by antiretroviral therapy (ART), especially AZT (21), none of our patients received AZT treatment. Thus, our results is not affected by the suppression of antiretroviral therapy. For the first time, researchers in the United States have found a frequency of 10% to 27% of XMRV in prostate cancer patients (1, 7, 22) . Prevalence of XMRV is 40% in prostate cancer patients carrying a homozygous R462Q mutation in the RNaseL gene (1) . Also it was suggested that XMRV has a high prevalence (67%) in CFS patients in the United States (9) . Our data showed 13 (8.6%) studied patients of 150 individuals who were infected with HIV-1 had XMRV nucleic acid which was demonstrated by Real-Time PCR as 3´ variable regions of envelope gene. It is notable that negative test results would happen for some reasons. For instance, the potential genetic variation of XMRV could lead to "falsenegative" results (23) . However, the present sequenced data indicate that XMRV is highly conserved (9, 24) and it is likely that different strains of XMRV may exist (23, 24) . In addition, some of the HIV-infected patients would have been infected with XMRV, but with short-term viremia or without any notable blood infection. Also, XMRV infection has a restricted geographic distribution and focal outbreaks of XMRV infection can occur in the specific areas and populations. For example, XMRV was exclusively detected in patients with prostate cancer in the United States (25) and CFS patients in one US study at the present time (9), but occasionally XMRV infection was found in 2.3% to 9.9% of patients with respiratory tract infections in Europe, with the exception of a recent German study (8) . Finally, XMRV is a recently discovered human virus and its epidemiologic data are limited. Hence, comprehensive studies about the worldwide incidence of XMRV infection using well-standardized assays is needed.
Conclusion
In summary, we tested 150 blood samples from HIV-1-infected patients in Tehran, Iran for presence of XMRV nucleic acid using sensitive Real-Time PCR method. Thirteen samples were found positive and the prevalence of XMRV nucleic acid in HIV RNA positive patients was 8.6 %. Nevertheless, it should be considered that the small sample size can limit the statistical power of the study and the results. Therefore, more studies are needed to demonstrate the global epidemiologic and geographic distribution of XMRV.
